This study analyzes the impact of signaling principles upon the effective use of interactive learning media. Normally, designers just design and develop learning media for use in schools without considering the way it eases users' tasks. Bearing in mind that signaling users while they are learning through interactive learning media is important, this study incorporates signaling principles while designing it. Thus, this paper aims to discuss the appropriate signaling principles for learning media from experts' perspective. The Iterative Triangulation Methodology was applied to achieve the aim. Altogether, activities were carried out in three phases: requirement analysis, design and development of the prototype, and expert evaluation using a walkthrough. Results revealed that although the prototype was designed by involving users, experts still discovered a number of flaws in the exercises as a result of not properly applying the signaling principles.
INTRODUCTION
Multimedia has been used in improving the quality of teaching and learning process (Munadi, 2013) . It makes learning contents more attractive, easily understood, more varied, and with an increased number of learning activities (Mayer, 2017) , which implies in its design (Aziz, Mutalib, & Sarif, 2015) . When properly designed, multimedia learning could transform abstract concepts into concrete; bring the phenomenon of dangerous, rare or difficult to obtain to be presented into the class; present extremely fast-moving objects in a slow representation; allow students to interact directly with the environment; allow uniformity of observations and perceptions for student learning experience; generate motivation to learn; present learning information consistently and can be repeated or stored according to the need; and present the message or learning information simultaneously. In fact, Mayer (2017) goes beyond that, stating that it supports various tasks that enable learning to take place in a virtual environment. It is inline with the requirements of the fourth industrial revolution (4IR), which underline that the use of technology is absorbed into daily life, including education. Every society has to be ready to face it (Ward, 2016 ). Gardner expresses eight different types of intelligence through his Multiple Intelligences theory (Gardner, 1983; Gardner, 1993) . One of them is visual intelligence, which argues that some people learn best through visual representation. In response to that, this study argues that multimedia learning will benefit students in their learning process (Tomita, 2017) . It is especially applicable for the subjects (like physics) that contain processes involving difficult-to-get materials.
Considering
'Physics' originates from Greek, which means "natural." It is part of the science that studies the relevance of physical concepts with the real life, which consists of four dimensions: (1) way of thinking; (2) ways to investigate; (3) knowledge; and (4) its interaction with technology and society (Chiapetta & Koballa, 2006 However, ensuring learners are happy using the multimedia in learning is another issue. Accordingly, this study attempts to design a web-based learning media (as carried out by Butcher (2006) ) for physics for use in schools in Indonesia. For the purpose of this study, static fluid is selected. It has been decided after observing the practices in schools. Through the observation, it was found that laboratories are abandoned, but topics are delivered through conventional lectures. It is because laboratories have limited tools for experiments, besides the inability of the laboratories to support a large number of students. As a result, learners feel bored learning physics topics. Those topics could be best learnt through experiencing them, so that they could visualize the processes and their effects. However, cost really matters in making all tools available. Thus, an alternative solution could be attempted. This could be overcome through the use of media technology, as demonstrated in the work of the researchers discussed in the previous paragraphs.
Designing and developing interactive learning media must be tailored for the intended users, and appropriate for the context of use; who are, in this case, the school learners in Indonesia. Otherwise, such media cannot achievethegoals in thedesired way. The concern of this study is on learning experience, as recommended by Cooper, Reimann, Cronin, and Noessel (2014). Users tend to get frustrated when they experience difficulties in utilizing the learning materials (Preece, Sharp, & Rogers, 2015), hence they do not engage with the learning activities and the learning contents. According to Sweller, Ayres, and Kalyuga (2011), eliminated exercises and reduced cognitive load are among factors that could increase user engagement in using interactive learning material. Among the famous ways to ensure that is by considering certain principles in designing the product (Clark, 2014) . In response to that, this study applies signaling principles in designing the web-based interactive learning media, as recommended by Mayer ( Feedbacks of the interview were obviously as expected. The teachers favored the idea of utilizing multimedia learning application for their classroom teaching. In further discussion, the teachers agreed to select static fluid as a start. Particularly, they emphasized that Pascal law, submarine, regional water company, and principal of Archimedes are the topics that must be made available. It was decided that the topic is hardly explained with a visual representation, especially because it requires special setting and tools. When it could be visualized using multimedia learning application, it could better support their teaching and learners' understanding.
Having interviewed the teachers, this study interviewed the learners, aimed at gathering their views on the way they expect the application to support their learning. As the aim was general, this study selected between 2 and 5 learners each school (eventually this study managed to interview 32 learners). The interviews were also held in schools, where they study. Based on their feedback, they prefer a web-based application so that they could access the learning content anytime anywhere. They have no idea about how the application will look and feel, but they just need an application that is friendly to them.
Based on the results of the observations and interviews, the researchers concluded that the users need an interactive learning media that provides contents on static liquid (particularly on Pascal law, submarine, regional water company, and principal of Archimedes) for them to access any time anywhere. For this study, the content on the static liquid is taken from the textbook, while the focus is to make the learning media usable for the users. Particularly, the learning media should minimize users' cognitive load by minimizing exercises.
Based on the requirements, the prototype was designed. Ideas were put on a storyboard (the sample is available in Figure 3) . It was used to elicit feedback from the users.
Figure 3. Sample of the Storyboard
The storyboard was presented to the users in a cyclical process, for them to give their comments and feedback on the design. The sample in Figure 3 is the finalized design, in which they prefer an application with windowing and menu interaction style.
Then, the design was transferred into a working prototype. Flash CS5 was used in making animated representations. Figures 4 through 7 depict some of the snapshots of the learning media. 
Figure 7. Applications of Archimedes on submarines
Then, the prototype was tested through expert review, in which walkthrough was performed to determine whether through the designed interface users could easily carry out their tasks or not (Blackmon, Polson, Muneo, & Lewis, 2002). Five experts were involved in the walkthrough sessions. All experts had been teaching in the field of humancomputer interaction and research for at least seven years. In addition, projects in the industry were also consulted. The procedure for the walkthrough session is visualized in Figure 8 .
Figure 8. The Walkthrough Procedure
Referring to Figure 8 , in the beginning, the experts gathered together and were briefed about the goal of the walkthrough. They were made understood that the walkthrough was aimed at gathering usability issues, particularly on flaws that increase cognitive loads through unnecessary exercises. Then, they were walked through the learning media, guided by specific tasks. The tasks are (1) observe the simulation for Pascal law, (2) observe the simulation for a submarine, (3) observe the simulation for the regional water company, and (4) observe the simulation for the Archimedes Principle. While walking through the learning media, each of the experts noted down all the flaws that they found. They were not allowed to discuss during this walkthrough. Later, in the debriefing session, the experts sat together and discussed what they had found. They brainstormed, and moderated the outcomes. Finally, they handed the outcomes to the researchers of this study.
RESULTS
The learning media was developed based on the storyboard that was designed with user intervention. The contents were adopted from the textbook. When experts walked through the learning media, their concern was whether the prototype, through the way it interacts with the users, support the user tasks well. In this paper, the user tasks being evaluated is related to observing the simulations to understand the content.
Having gone through the walkthrough process, the experts found that the learning media is able to deliver the contents. However, the users face certain difficulties in some tasks. Table 1 details these difficulties in the tasks. 
DISCUSSIONS AND CONCLUSION
Although the learning media has been designed by involving users, and their feedbacks were considered, and signaling principles have been applied, still experts found that users will face difficulties understanding contents from the experiments exhibited in the learning media. Based on their experience while walking through the learning media, they suggest actions in Table 2 to be taken. 
